The Drarga treatment plant was chosen as a pilot site for treatment and reuse of domestic wastewater. It uses reed beds as a tertiary treatment, so this research was conducted to study the performance of the reeds over a period of 3 years (March 2006-March 2009, that is three growing seasons. The reeds were cut after 2 years. Knowing that the Drarga climate is semi arid, we studied the behaviour of purification by reeds over seasonal changes. The reeds were effective in removing pollution over the three growing seasons studied; the average removal of BOD 5 over 3 years was 71%. The maximum removal efficiency was in winter; this is associated with high oxygenation of the water mass caused by mixing and stirring induced by the movement of the long stems of the reeds.
INTRODUCTION
Morocco is a semi-arid country that will face water shortages in the future as a result of the increasing water demand from its growing population. The use of unconventional resources, such as wastewater and brackish water, has become a necessity to meet the demand for water. These resources require treatment before they can be used safely.
For Morocco, a developing country, new alternative techniques, which are inexpensive, appropriate to the local socio-economic environment and are adequate to produce suitable quality effluent, will be useful. Among such techniques is treatment by reed bed filters (Kern & Idler ;
Uggetti et al. ).
Reed bed filters are natural systems that are well suited to deal with pollutant removal in the Moroccan context.
Various types of water pollution have been treated by natural techniques for a considerable number of years using several aquatic plant species. In this case study, a pilot treatment plant was established at Drarga in southern Morocco. This system is similar to those used in many other countries, where the main treatment of sewage is normally undertaken in a packaged wastewater treatment plant (WWTP), with the reed beds as a tertiary treatment module.
MATERIALS AND METHODS

Site description
The study was performed in Drarga, a small rural community, near Agadir, Morocco (30
Agriculture is the dominant activity in the region. The effluent from the treatment plant will be stored and pumped to be provided to local farmers for irrigation. The reeds are also harvested to be sold, while the sludge removed from the WWTP is co-composted with solid domestic waste from the city.
Denitrification and nitrification in the treatment plant
Denitrification is the reduction of nitrate to molecular nitrogen (N 2 ). The denitrification ponds ensure the balance of nitrate needs between the reed beds (for their own development) and the needs of crops (downstream reuse).
Heterotrophic bacteria operating in an anoxic environment in the denitrification ponds remove the oxidized nitrogen (nitrate and nitrite). These bacteria require a carbon source to achieve the denitrification process. The carbon source for this process is the COD in effluent from anaerobic lagoons.
In anoxic conditions and in the presence of NO 3 À heterotrophic bacteria convert organic matter into dinitrogen according to the equation:
Thus, aerobic heterotrophic bacteria and facultative bacteria can meet their energy needs from the nitrates through denitrification. It is estimated that half of the bacteria present in a WWTP can achieve denitrification.
In the sand filters, nitrification 
RESULTS AND DISCUSSION
Removal efficiency of BOD 5 Figure 2 shows the removal efficiency of BOD 5 according to days of rain and input of dissolved oxygen. In fact this decrease in BOD 5 and associated low dissolved oxygen may be explained by regeneration of new roots, which consumes oxygen in the presence of old reeds. Figure 3 shows the efficiency of COD removal according to the average temperature of the water and days of rain.
Removal efficiency of COD
As seen on the graph, the removal of COD decreased from the maximum level of 79.3% to a minimum value The presence of reed debris on the filter surface was also noted. This increases biological activity, and forms a 'crust', which acts as a protective layer for the reed In winter the average temperature at the Drarga pilot plant is between 17 and 22 W C. These temperatures are supportive of the biological activity of reeds; in this period the filters run effectively with accelerated photosynthetic activity, biomass development and symbiosis-reed organic load.
